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1. Coverage of clinical radiation qualities in calibrations.

2. Understanding the performance of dosimeters
=> estimation of related uncertainties. \\™ |§||=3

3. Harmonized calibration and measurement procedures
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Reference radiation qualities
160

140

Tube voltage (kV)
o o X
o o o

(o)}
o

IEC 61267 —RQR

40
0 2 4 6 8 10 12 14

HVL (mmAl)

SATEILYTURVAKESKUS CCRI webinar, P.Toroi
. ' STRALSAKERHETSCENTRALEN
RADIATION AND NUCLEAR SAFETY AUTHORITY 8 28.5.2024



Reference vrs. clinical radiation qualities
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40 1. Reference vrs. clinical radiation qualities in mammography
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EEP1B

WP 1 Revision of reference radiation qualities s remishe sundesansr

National Metrology Institute

1. Evaluation of the range of relevant radiation qualities
— Assess the range of clinically used exposure parameters.
2. Validation of radiation qualities and their specifiers with spectrometry
— Spectra measurements
3. Consensus and comprehensive description on reference radiation qualities

— D1: Recommendations on which reference radiation qualities should be included into IEC 61267...
— D2: ‘Open access spectrum catalogue including spectra for reference radiation qualities...’

HVL =5 mmAl

70 kV, 4mmAlIl+0.2mmCu
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0 50 100 150 CCRI webinar, P.Toroi
Energy (keV) 1 28.5.2024

P L
/I ‘ . 4
-
SATEILYTURVAKESKUS
. ' u STRALSAKERHETSCENTRALEN
RADIATION AND NUCLEAR SAFETY AUTHORITY




2. Dosimeter performance In different conditions
« |[EC 61674: requirements for dosimeters in specific conditions.

Table 5 — LIMITS OF VARIATION for the effects of INFLUENCE QUANTITIES

IEC 61674 Medical electrical equipment —
INFLUENCE QUANTITY MINIMUM RATED RANGE REFERENCE CONDITIONS LIMITS OF . . . . .
vamiamion | Dosimeters with ionization chambers
[Vap— and/or semiconductor detectors as used
YO ThoE ond e in X-ray diagnostic imaging.

50 kv — 150 kV
RQR3I-RAQR 10 x
IEC 61267

b) conventional diagnostic I 70 kv 55 What happens When the measurement

ATTENUATED BEAM |EC 61267 RQA 5 x IEC 61267

i e condition is outside the specified range?

a
UNATTENUATED BEAM + filter combinations®

RADIATION QUALITY

a) conventional diagnostic
UNATTENUATED BEAM

7O kY

RQR 5 x IEC 61267 5 %
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2. Performance of dosimeters [ —©
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2. Performance of dosimeters
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WP 2 Classification of dosimeters INMRﬂ
based on their performance sre s oumooon

DELLE RADIAZIONI IONIZZANTI

1. Usage of dosimeter
— What dosimeters are used and how

2. Criteria for performance evaluation and classification
— relevant influence quantities and dosimeter properties

3. Evaluation of performance

— D3: ‘Paper on the performance of...commercially available X-ray dosimeter types...estimation
of uncertainties related to air kerma measurements with different dosimeters’

icclE D4: ‘'Recommendations on the specific requirements...for reference- and field-class dosimeters
S enabling traceable clinical measurements with the targeted uncertainty 7 % (k=2) and to be updated
in future revisions of IEC 61674...’

CCRI webinar, P.Toroi
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o - Uncertainties: A ——
3. Calibration of XMMs " ‘ Mm =
« How to gain traceability for all quantities?

”
N+

- - - ; iiiii ) TECHNICAL REPORTS SERIES NG I'IE .]l
=0 s = | measurement |
- "\ o L ‘ Dosimetry in Diagnostic
E g — : 5 S Radiology: An International
L = ' — b I8 « Anode Code of Practice
e o e e e S O o W WS ‘_’. . TUbe V0|tage >
« Filtration "

/ ‘<Gl * Tube current
/ D . . Time ’:> Dose
Measurable quantities é 2mGy [ e
3. Use of XMMs s2mw | w2
« XMM measurement geometry Xray multimeters (XMMs)

o Use of calibration certificate

* Impact of programs
— Radiation quality selection
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WP3: Development of harmonised calibration and

measurement procedures for X-ray multimeters

1. Clinical needs: what?

— Clinical and legal relevance of different quantities and parameters and target uncertainties.
2. Harmonized calibration procedures: how?

— New or updated calibration procedures for all relevant quantities and parameters.
3. Procedures for clinical calibrations and measurements: how?

— Provide new, updated and harmonized procedures and guidance for clinical measurements

4. Testing of XMMs and new procedures

IECH D5 “Report on the performance of...XMMs...enabling estimation of uncertainties related to
e==d Measurements of different quantities...recommendations for an update of IEC 61676 and inclusion of
other relevant QA parameters in new or existing standards..

\%3\&/ D6: ‘Calibration and measurement procedures of XMMs...covering...air kerma, PPV and half- value
AN layer and target uncertainties submitted to IAEA...providing inputs for the update of the TRS-457" K

CCRI webinar, P.Toroi
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WP4: VValidation of established

calibration methods

 Running the comparison .
National

— in terms of air kerma and X-ray tube voltage Metrology

Institute
— D7 (air kerma) and D8 (X-ray tube voltage):
CURANEYS ‘Draft B comparison report for supplementary comparison for air kerma calibrations in X-ray
imaging reference radiation qualities with specified uncertainties is submitted to EURAMET TC IR.

Institutul
National
de Metrologie

WP 6: Project management O stuk

RADIATION AND NUCLEAR
SAFETY AUTHORITY

WP 5: Creating impact

www.tramexi.com
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* Patient dose and optimization ;| ok
measurable quantity # patient dose

- Distance  « Patient properties * X-ray image

+ Field size + Image quality
« Data on irradiation and patient properties is required: Patient Patient
=> Patient specific optimization — dose
=> Personalized medicine.

Example: ~ | o . iVIOLINS
I-Violin: optimization of oncological CT imaging = —
Calculation of organ doses: o N |

] i-Violin = implementing verifiable oncological
COmpanSOn of tools imaging by quality assurance and optimization.
Estimation of uncertainties. https://www.eibir.org/projects/i-violin/

Collaboration between different professionals

physicist, radiologist, radiographer BRI This oroject s co-funded under the

*
*; : EU4Health Programme 2021-2027
* 5 Kk under grant agreement no. 101056832.

E&T https://www.eibir.org/i-violin-
education-and-training-webinars/

Co-funded by
the European Union
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